Existence of abdominal aortic aneurysms in patients with thoracic aortic dissections  by Lee, Jacqueline J et al.
From the Society for Clinical Vascular Surgery
Existence of abdominal aortic aneurysms in
patients with thoracic aortic dissections
Jacqueline J. Lee, MD,a Justin B. Dimick, MD,a David M. Williams, MD,b Peter K. Henke, MD,a
G. Michael Deeb, MD,c Kim A. Eagle, MD,d James C. Stanley, MD,a and Gilbert R. Upchurch Jr, MD,a
Ann Arbor, Mich
Objective: The objective of this study was to determine the coexistence or later development of pararenal and infrarenal
abdominal aortic aneurysms (AAAs) in patients with thoracic aortic dissections.
Methods: One hundred forty-five patients (95 men, 50 women) encountered from 1992 to 2001 with thoracic aortic
dissections—excluding those associated with trauma, those with Marfan’s syndrome, and those with thoracoabdominal
aortic aneurysms—were studied. The most common risk factors included hypertension (59%) and a history of tobacco use
(52%). Type III dissections affected 86 patients (59%), and type I dissections affected the remaining 59 patients (41%).
Aortic computed tomography (CT) scans were obtained annually. Data were assessed by univariate and multivariate
analyses.
Results: Five patients (3%) had a history of AAA repair prior to their thoracic aortic dissection diagnosis—3 were type III
dissections and 2 were type I dissections. Twelve patient’s (8%) AAAs were diagnosed with the initial CT study of their
thoracic aortic dissection. Type III dissections accounted for all but one of these (11 of 12, 92%). Ten additional AAAs
(7%) developed in the 128 patients with no initial evidence of an AAA being recognized from 1 to 48 months (average 16
months) after the thoracic aortic dissection was diagnosed. Type III dissections affected 8 of these 10 patients. Among the
total 27 AAAs noted in this series, 74% (20 AAAs) were not continuous with the thoracic aortic dissection. In the
univariate analysis, age (P  .0002), male gender (P  .044), history of smoking (P  .01), chronic obstructive
pulmonary disease (P < .001), duration of dissection (P  .05), and presence of type III dissection (P  .009) were
associated with the presence of an AAA. In the multivariate analysis, both chronic obstructive pulmonary disease (odds
ratio 5.4, 95% CI, 1.3 to 22.3; P  .02) and age (OR 1.06, 95% CI, 1.02 to 1.11; P  .004) were significant predictors
of the development of AAAs.
Conclusion: This study documented that patients with thoracic aortic dissections are at risk to harbor or develop a later
AAA. This finding supports the tenet that abdominal CTs or ultrasound scanning should be mandatory in the follow-up
of patients with known thoracic aortic dissections. (J Vasc Surg 2003;38:671-5.)
The natural history of thoracic aortic dissections related
to later aneurysm formation continues to be examined.1,2
DeBakey et al3 reported the incidence of subsequent aneu-
rysms or dissections in surgically treated patients to be 38%
in type IIIB dissections and 30% in type I dissections. This
development of additional aortic pathology occurred pre-
dominantly in patients with uncontrolled hypertension.
Marui et al4 reported that in type III dissections, an aortic
diameter greater than or equal to 4 cm and a patent false
lumen were predictors of descending aorta enlargement in
the chronic phase.
Subsequent dilation of the thoracic aorta after its dis-
section is well recognized, but little clinical data exist
regarding dilation of the abdominal aorta in this setting.
Concurrence of these two aortic lesions are considered
most likely to occur with type III dissections, usually in
older patients and in those having a higher incidence of
hypertension.5 Synchronous existence of abdominal aortic
aneurysms (AAAs) and acute aortic dissections are believed
to be rare. In two large series, there were no concurrent
AAAs with acute thoracic aortic dissections.3,6 However, in
a third experience involving 325 patients with acute aortic
dissections, 5.5% had previously known thoracic aortic
aneurysms (TAAs) or AAAs.5 In a fourth report, AAAs were
demonstrated in 7% of patients with thoracic aortic dissec-
tions.7 The present study assessed the existence and later
development of pararenal and infrarenal abdominal aortic
aneurysms in patients with thoracic aortic dissections en-
countered at one institution.
PATIENTS AND METHODS
One hundred and ninety-three patients with known
thoracic aortic dissections were treated between 1992 and
2001 at the University of Michigan Hospital. Patients
whose dissections were associated with trauma, with
Marfan’s syndrome, and those with thoracoabdominal aor-
tic aneurysms (TAAAs) were excluded from study in order
to maintain a homogeneous patient population, leaving
145 patients (95 men, 50 women) evaluated for the pres-
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ence or later development of AAAs. Type III dissections
affected 86 patients (59%), with type I dissections affecting
the remaining 59 patients (41%). This investigation was
approved by the University of Michigan Medical School
Institutional Review Board for Human Subject Research
(#2001-0313).
The average age of patients studied was 65 years, with
66% being men and 77% being Caucasian. Comorbid dis-
ease and events examined included diabetes mellitus, hy-
pertension, history of tobacco use, coronary artery disease,
hyperlipidemia, congestive heart failure, chronic obstruc-
tive pulmonary disease (COPD), chronic renal insufficiency
(defined as a serum creatinine above 1.5 mg/dL), family
history of AAAs, and any previous aortic surgery.
All patients were followed with serial computed tomog-
raphy (CT) of the chest and abdomen with intravenous
contrast according to standard aortic protocol. For patients
with type I dissections, CT scans were obtained 3 months
after surgery as a baseline, then yearly thereafter. For pa-
tients with type III dissections, CT scans were done at 1
week, 1 month, 3 months, 6 months, and then yearly.
Patients with poor renal function were followed by mag-
netic resonance angiography in order to avoid contrast-
related nephrotoxicity.
The aortic dissections were categorized by using the
DeBakey classification,3 and their extent, as well as their
involvement of visceral and renal vessels, was noted. Pa-
tients undergoing treatment within 14 days of the aortic
dissection were considered to have an acute dissection, and
those treated beyond 14 days were considered to have a
chronic dissection. The presence of a pararenal or infrarenal
AAA at the time of thoracic aortic dissection diagnosis or at
follow-up was recorded. Size of the AAA, including diam-
eter of the true and false lumen, as well as continuous or
independent involvement of the AAA with the thoracic
aortic dissection, also was noted.
Descriptive analyses are reported as mean and standard
deviation when continuous variables followed a normal
distribution, with the median and interquartile range used
when data were not normal. Comparative analyses were
conducted by using the 2 test (two dichotomous or cate-
gorical variables), the Wilcoxon rank-sum test (nonnormal
continuous and dichotomous variables), and Student t test
(normal continuous and dichotomous variables). Statistical
significance was assigned with P values .05, except for
univariate analyses with P values .01. Statistical analyses
were conducted by using STATA 7.0 (College Station,
Tex).
RESULTS
Traditional risk factors associated with AAA develop-
ment included hypertension and prior tobacco use, evident
in 67% and 74% of patients, respectively (Table I). Fourteen
patients in the entire cohort had a history of aortic surgery.
Seven had prior aortic surgery limited to below the dia-
phragm (including repair of five AAAs), and seven had
supradiaphragmatic aortic surgery.
Length of follow-up ranged from 6 to 120 months,
with a mean of 37 months for all 145 patients. These
individuals underwent an average of three serial CT studies.
Twenty-seven patients were found to have or develop AAAs
during the course of the study. Twenty-one were men, and
six were women. Five patients (3%) had an AAA repair prior
to diagnosis of their thoracic aortic dissection—3 were
Debakey type III dissections and 2 were type I dissections.
The longest interval between AAA repair and acute aortic
dissection was 8 years, whereas the shortest interval was 2.5
months. Twelve patients (8%) had their AAA diagnosed
with the initial CT study of their thoracic aortic dissection
(Table II). Type III dissections existed in all but 1 of these
12 patients. Ten patients (7%) of the remaining 128 pa-
tients with no initial evidence of an AAA exhibited an AAA
at an average of 16 months after recognition of their
thoracic aortic dissections (Table III). Type III dissections
affected 8 of these 10 patients. AAAs occurred indepen-
dently of the thoracic aortic dissection in 74% (20 of 27) of
these patients (Table IV). Of note, patients No. 13 and No.
16 had initial CT scans done at outside facilities prior to
transfer to our institution. As a result, reliable and repro-
ducible growth rates cannot be determined beyond docu-
mentation in patient records reporting no AAA findings.
Other aneurysms found in these patients included 14
common iliac artery aneurysms, of which 7 occurred in
patients with AAAs. In addition, one popliteal artery aneu-
rysm, two hepatic artery aneurysms, one cavernous internal
carotid artery aneurysm, and one internal mammary artery
aneurysm were encountered in four additional individuals.
Operative interventions among patients with AAAs in
this study were not common. Among the 27 patients found
to have AAAs and thoracic aortic dissections, 1 patient
underwent AAA repair 6 months after diagnosis of an acute
type III dissection for a 6-cm infrarenal AAA. No AAA
rupture occurred in this series. Of the 27 patients with
AAAs, 3 underwent elective thoracic aortic repair for aortic
diameters 5.0 cm or greater. Two patients experienced
rupture of the thoracic aortic dissections. One patient died
from acute renal failure and failure to wean during medical
management of a type III dissection. Of the five patients
found to have AAAs and type III dissections who under-
went subsequent aortic repair, four continue to do well and
one was lost to follow-up. All five patients with type I
dissections underwent emergent repair at time of dissection
diagnosis.
In the entire cohort, 52% (75 of 145) required surgical
aortic repair at the time of dissection diagnosis or during
follow-up. Of the 118 patients without evidence of an
AAA, 79% or 93 of 118 were type III dissections. Of these
93 patients, 17 underwent subsequent aortic repair after
medical management of their type III dissections failed.
Certain demographic variables correlated with AAA de-
velopment (Table I), including increasing age (P  .0002),
male gender (P .044), history of smoking (P .01), COPD
(P .001), and presence of a type III dissection (P .009).
Both hyperlipidemia (P  .146) and chronic renal insuffi-
ciency (P .158) approached statistical significance as impor-
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tant risk factors. In the multivariate analysis, both COPD
(odds ratio [OR] 5.4, 95% CI, 1.3 to 22.3; P .02) and age
(OR 1.06, 95% CI, 1.02 to 1.11; P  .004) were significant
predictors of the development of AAAs.
DISCUSSION
This study confirms that patients with thoracic aortic
dissections, primarily type III, are at risk to harbor or
develop infrarenal or pararenal AAAs, especially if they are
older or have COPD. It is generally accepted that thoracic
aortic dissection serves as a risk factor for TAAA develop-
ment as a consequence of a weakened aortic wall. Con-
versely, aortic degeneration and thoracic aortic aneurysm
formation increases the risk of a superimposed aortic dis-
section.8,9 Specific risks cited for the development of TA-
AAs after an aortic dissection include type III dissections
and increasing age. Uncontrolled hypertension may be one
of the most important risk factors for aneurysm develop-
ment in patients with thoracic aortic dissections, with TAAs
evolving in 46% of patients with uncontrolled hypertension
versus 17% in those with controlled hypertension.3
It has been suggested that thoracic aortic dissections
and AAAs are rarely found concurrently.5,7,10,11 In a 20-
year review, Cambria et al5 reported that only 18 of 325
patients with spontaneous aortic dissections had concur-
rent degenerative aneurysmal disease. Of these 18 patients,
5 patients had history of a previously repaired AAA before
suffering acute aortic dissections. Only five patients suffered
acute aortic dissections separate from their known infrare-
nal AAA (three with untreated AAAs and two with previ-
Table I. University of Michigan thoracic aortic dissection experience: demographics of patients without and with AAAs
No AAA
(n  118) %
AAA
(n  27) % P value
Gender
Male 74 63 21 78 .044
Female 44 37 6 22
Race
Caucasian 100 85 22 81 .675
Non-Caucasian 18 15 5 19
Age
69 46 39 18 67 .0002
69 72 61 9 33
Diabetes mellitus
Yes 6 5 1 4 .763
No 112 95 26 96
Hypertension
Yes 67 57 18 67 .347
No 51 43 9 33
Tobacco history
Yes 55 47 20 74 .010
No 63 53 7 26
Coronary artery disease
Yes 21 18 7 26 .334
No 97 82 20 74
Congestive heart failure
Yes 11 9 2 7 .753
No 107 91 25 93
Hyperlipidemia
Yes 17 14 7 26 .146
No 101 86 20 74
Chronic obstructive
pulmonary disease
Yes 5 4 7 26 .001
No 113 96 20 74
Chronic renal insufficiency
Yes 5 4 3 11 .158
No 113 96 24 89
Beta blocker
Yes 88 75 20 74 .957
No 30 25 7 26
Duration of dissection
Acute 93 79 19 70 .050
Chronic 25 21 8 30
Dissection type
Type I 54 46 5 19 .009
Type III 64 54 22 81
For each of the comparisons, a 2 test was performed between patients with no AAA and those with AAAs.
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ously repaired AAAs). In the remaining eight patients, the
dissection involved five infrarenal and three thoracoab-
dominal unoperated aneurysms.
Twelve patients in the current series initially presented
with an acute aortic dissection and a concurrent AAA. This
may pose a clinical dilemma because these patients may
exhibit pain due to their acute dissection that may be
difficult to differentiate from a symptomatic AAA. Thus,
impending AAA rupture may be difficult to discern. Subse-
quent aneurysm rupture has been found to be the most
common cause of late deaths in aortic dissection patients,3
being highest in those with type III dissections.12 Cambria
et al5 reported that type III patients with juxtaposed AAAs
had a higher risk of rupture compared to the generally
associated 10% risk of rupture in type III patients. As a
means of predicting TAAA rupture, Juvonen et al13 pro-
posed a model of five risk factors, including increasing age,
diameter of the descending thoracic aorta, diameter of the
abdominal aorta, history of COPD, and presence of symp-
toms. Coselli et al8 suggested that any symptomatic TAAA
is at risk of rupture and requires immediate intervention.
The surgical treatment for type I dissections has been
well established, but opinions differ about the timing of and
indications for surgery in type III patients.1,15-17 Early
surgery for type III dissections is accepted in the presence of
impending rupture, rapidly expanding aneurysms, or evi-
dence of visceral or peripheral extremity malperfusion. In a
10-year experience reported by Marui et al,4 43 of 101
patients with type III aortic dissections had CT evidence of
aortic enlargement (65.1% were type IIIB). Marui et al
found that a maximum aortic diameter greater than or
equal to 4 cm and a patent false lumen to be two indepen-
dent, predictive factors of future aortic enlargement. They
suggested that type III patients with these findings should
be considered for early operation during the subacute or
early chronic phase of their disease. Although prior studies
have reported very high mortality rates with AAA repair in
patients with known thoracic aortic dissections, our recent
experience with such patients demonstrated no 30-day
operative mortality and a 7.1% 1-year mortality.14
Relevant limitations of the present study include its
retrospective nature. In addition, given the authors’ tertiary
referral practice, the series’ patients may have had an in-
creased number of risk factors for AAA development. The
Table II. Characteristics of AAA recognized coincidentally with diagnosis of thoracic aortic dissection
Patient Dissection Type Aneurysm (size/location) Independent of dissection?
1 Acute III 5.5 cm Infrarenal Yes
2 Acute III 3.5 cm Infrarenal No
3 Acute III 3.5 cm Infrarenal Yes
4 Chronic III 4.0 cm Infrarenal Yes
5 Acute III (Size unknown) Infrarenal No
6 Chronic III 4.2 cm Infrarenal Yes
7 Acute III 6.1 cm Pararenal Yes
8 Chronic III 7.6 cm Infrarenal No
9 Chronic III 3.0 cm Infrarenal Yes
10 Acute III 4.0 cm Infrarenal Yes
11 Acute I 3.0 cm Infrarenal Yes
12 Acute III 3.5 cm Infrarenal Yes






Time to AAA diagnosis
(mo)
13 Acute III 6.0 cm Infrarenal Yes 5
14 Acute I 5.0 cm Pararenal Yes 23
15 Acute III 3.0 cm Infrarenal Yes 1
16 Acute III 5.0 cm Pararenal No 7
17 Chronic III 4.7 cm Infrarenal No 48
18 Acute I 4.8 cm Infrarenal No 12
19 Acute IIII 3.0 cm Infrarenal Yes 3
20 Chronic III 3.2 cm Infrarenal Yes 14
21 Chronic III 3.4 cm Infrarenal Yes 36
22 Chronic III 3.2 cm Infrarenal No 6
Time intervals refer to time until radiologic AAA recognition.







Type I 1 4 5
Type III 6 16 22
Total number 7 20 27
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current report clearly documents that patients with thoracic
aortic dissections are at risk to harbor or develop an AAA,
and that this risk is significantly associated with increasing
age and the presence of COPD. Patients with type I dissec-
tions are recommended to undergo CT scans 3 months
after surgery as a baseline, and then yearly thereafter. For
patients with type III dissections, CT scans at 1 week, 1
month, 3 months, 6 months, and then yearly are recom-
mended. The present study supports the tenet that abdom-
inal CTs or ultrasound scanning should be mandatory in
the follow-up of all patients with known thoracic aortic
dissections.
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